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A Pisrno clam, TiveZa s t z~ l torm,  census was conducted 
i n  January 1976 on s e l e c t e d  southern  C a l i f o r n i a  betiches, 
E f f o r t  znd ca t ch  informat ion  was c o l l e c t e d  through 
c l a m e r  in t e rv i ews .  Es t imates  f o r  January 17 01.1 beaches 
sampled were 3,296 clarmuer-hours, 2,170 clarnmers, and 
10,739 1-egal clams (4.5 inches  o r  l a r g e r )  harves ted .  
C l a m s  were c o l l e c t e d  f o r  age and growth s t u d i e s .  
Samples of clams from the  Long Beach t o  Newport Beach p i e r  
a r e a  demonstrate t he  f a s t e s t  growth r a t e s  of any Pisrno 
clams r epor t ed  i n  t he  l i t e r a t u r e .  Clams begin t o  be  re-  
c r u i t e d  t o  the f i s h e r y  a t  age 40months .  
The 1974 year  c l a s s  w a s  the  lsrgest on beaches 
ssn~pled .  Becruitment t o  the f i s h e r y  w i l l  be poor fo r  t h e  
1976-77 and 1977-78 seasons and clamming w i l l .  b e  dependent 
on l a r g e  o l d e r  clams. 
1 /
-
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2 / 
- Operat ions Research Branch, C a l i f o r n i a  S t a t e  F i s h e r i e s  
Laboratory,  3 5 0  Golden Shore, Long Beach, C a l i f o r n i a  90802. 
INTRODUCTION 
The number of Pismo clam d igge r s  i n  C a l i f o r n i a  i s  n o t  known, b u t  
i t  i s  cons iderable .  It was es t imated  t h a t  on one weekend; 150,000 
people were seeking  t h e s e  clams on Pismo beach. 
A s t a t ewide  survey and census was i n i t i a t e d  i n  1975 t o  eva lua t e  t h e  
e f f e c t s  of s e a  o t t e r  forag ing  and heavy s p o r t  clamming p re s su re  on clam 
s tocks .  Information obta ined  from t h e  1975 census w a s  r epo r t ed  by 
M i l l e r ,  Hardwick, and Dahlstrom (1975). 
A fo l low up survey was conducted i n  January 1976 on s e l e c t e d  southern  
C a l i f o r n i a  beaches where s p o r t  clamming was known t o  occur .  This  r e p o r t  
summarizes t h e  p a s t  survey r e s u l t s  arid p r e s e n t s  census, age  composition, 
and growth e s t i m a t e s  obtained i n  1976. 
METHODS AND PKOCEDURES 
Census Methods 
In t e rv i ewers  i nqu i r ed  a f t e r  each c l a m e r  o r  group of clammers t h e  
number of c l a m e r s  i n  p a r t y ,  d igging  impleacnts  used,  hours  clammed, 
l e g a l  clams harves ted ,  and sub lega l  c l h s  found which ranged i n  s i z e  
from 88.9 t o  114.3 mm (3 .5  t o  4.5 i nches ) .  Four i n t e rv i ewers  were 
provided wi th  n~easur ing  boards t o  o b t a i n  l eng th  f requencies  of clams 
captured and r e t a i n e d  by c l m e r s .  Two observers  f l e w  i n  a  Department 
a i r p l a n e  and counted clammers a long  t h e  sou the rn  C a l i f o r n i a  c o a s t l i n e .  
E f f o r t  e s t ima te s  were determined by t h e  number of d igging  imple- 
ments and no t  by li'ciicber of persona. This avoids  tile group phenomenon 
and i n a c c u r a t e  e f f o r t  e s t ima te s ,  i .e. fou r  persons w i t h  only  two 
d igging  implements. The e f f o r t  c a l c u l a t i o n s  would be  f o r  t h e  two 
digging  implements. 
Growth and Aging Procedures 
Clams were c o l l e c t e d  dur ing  minus t i d e s  a t  t h e  same beaches where 
clammers were intervicwed.  Clams were taken by probing the sand wi th  
a s ix - t i ned  "potato" fo rk .  A 1 1  clams encountered were measured and 
aged. E f f o r t ,  dur ing  t h e s e  c o l l e c t i o n s ,  was recorded f o r  a  co~nparison 
wi th  census e s t ima te s .  
Ca lcu la t ions  of l eng th  a t  age  were done by t h e  "annual r ing"  
method (Fleymouth 1923). Eleasuremenrs were made t o  t h e  n e a r e s t  n i l l i -  
meter i n  the g r e a t e s t  a n t c r i o - p o s t e r i o r  dilcension. Each measurement 
was made a t  a dark colored band o r  "growth ri-mg". 
Pismo Clam Areas of Occurrerlce and Season 
Pismo clams probably occur  on most f lat :  sandy beaches i n  southerzl 
C a l i f o r n i a .  They have been tzken i n  24 m (80 f t )  of water ,  and l a r g e  
clams of f  sone of t h e  southern  C a l i f o r n i a  beaches are found only 
sub t i d a l l y .  
A Pismo clam season i n  southern  C a l i f o r n i a  i s  def ined  as t h e  
per iod  dur ing  a year  when minus t i d e s  occur  bet1\7c?eri 1C00 2nd 2200 
hours .  This  s i t u a t i o n  occurs  from Se~ , t e~nbe r  t o  Kay each year .  It 
shou ld  be  poin ted  o u t  t h a t  s u t t i d d  c1;ns arc all y e a  
round t o  s k i n  o r  scuba d i v e r s .  Clarruling also can occur dur ing  sone 
minus t i d e s  which t ake  p l ace  dur ing  ear ly  d a y l i g h t  hours i.1-A t h e  s p r i n g  
and suomer, 
RESULTS 
Ven t u r a  County 
Ormond Beach was sampled only  i n  1976 (Table 1 ) .  E f f o r t  was low 
and few conclus ions  csn b e  drawn from t h i s  sample except  t h a t  Pismo 
clams a r e  p re sen t  a t  Ormond Beach. Approximately 2 weeks l a t e r ,  on 
t h e  n e x t  s e r i e s  of minus t i d e s ,  e f f o r t  remained low a t  Ormond Beach. 
S i l v e r  S t rand ,  t h e  beach n o r t h  of Ormond Beach, was observed having 
some clamming e f f o r t  (30-40 people) .  
Los Angeles County 
Hermosa Beach 
Conclusions based on t h e  1975 and 1.976 f i g u r e s  would be very  sub-- 
j e c t i v e  a t  b e s t .  Again, t h e  most t h a t  can be  s a i d  is  t h a t  c l a m i n g  f o r  
Pismo clams occurs  a t  t h i s  beach. 
Long Beach 
The ca t ch  per  clammer day (C/D) and ca t ch  per  hour (c/H) a t  Long 
Beach was much h ighe r  For l e g a l  clams i n  1976 than  1975. However, t h i s  
higher  f i g u r e  r e f l e c t s  a h igh  ca t ch  r a t e  on one po r t ion  of t h i s  beach 
which was sampled i n  1976 bu t  n o t  i n  1975. This  p o r t i o n  of the  beach 
had a C/D of 8 .7 and C/H of 8 .1  l e g a l  cl-ams. 
A comparison of t h e  s e c t i o n s  of beach sampled both i n  1975 and 
1976 shows a C / D  of 2.94 and 3.22 f o r  1975 and 1976, r e s p e c t i v e l y .  The 
C/H f o r  l e g a l  clams was 1.74 f o r  both yea r s ,  and C/H d a t a  f o r  s u b l e g a l  
clcms were co:!ipsr.able to each otllcr i n  1975 and 1976  (Table 1). 
Orange County 
S e a l  Beach 
Catch r a t e s  a t  Sea l  Beach dec l ined  by about  50% from 1975 t o  1976. 
The low C/H f o r  s u b l e g a l  clams i n d i c a t e s  poor recru i tment  t o  t h e  f i s h e r y  
f o r  next  year  a l s o  (Table 1 ) .  
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Bolsa Chica t o  Huntington Beach P i e r  
While C/D went up i n  1976, t o t a l  e f f o r t  dropped. In te rv iews  re- 
vea led  a very  low C/H of s u b l e g a l  clams which should mean cont inued poor 
clamming dur ing  t h e  1976-77 clam season.  Catch pe r  day and C / H  f o r  t h i s  
a r e a  would b e  much lower i f  one s e c t i o n  next  t o  Huntington Reach p i e r  
d id  no; have a h igh  C/D of 5.76 and C/H of 5.40 l e g a l  clams, 
Huntington Reach P i e r  t o  Santa  Ana River  
Clamming remained very  good a t  t h i s  beach and compares ve ry  c l o s e l y  
w i t h  1975 f i g u r e s  (Table 1 ) .  Numbers of sub lega l  clams observed by 
clammers remained a t  a moderately low l e v e l ,  This  beach accounted f o r  
51% of t h e  clamming e f f o r t  and 61% of l e g a l  clams taken from beaches 
sampled (Table 2 ) .  
Santa  Ana River  t o  Newport P i e r  
The C / D  and C/IZ dropped i n  1976, b u t  t h i s  beach s t i l l  provided good 
clamming. There was, however, a n  i n c r e a s e  i n  C/H of sublegal. clams t o  
4.89. These s u b l e g a l  clams should pr0vid.e f o r  a cont inued s u c c e s s f u l  
f i s h e r y  dur ing  1976-77 season.  
San Dlego County Beaches 
There was alnost- a con:pl.ete lack of Pis~n.o cl.msrling on San Diego 
county beaches a s  observed from t h e  Department a i r p l a n e  and informat ion  
provided by t h e  u n i t  xnanager i n  t h i s  a r e a .  T o t a l  number of c l a m e r s  
observed from t h e  Department a i r p l a n e  w a s  two a t  S i l v e r  S t rand  S t a t e  
beach. 
Coas ta l  Ai rp lane  Observat ions 
Coasta.1 observa t ions  of beaches were made from t h e  United S ta t e s -  
Mexico border  t o  Po in t  Dume. Counts of clammers on beaches which were 
no t  sampled were a s  fol lows:  10 between Newport p i e r  and Balboa p i e r ,  
3 a t  Doheny S t a t e  Beach, 10 a t  C a b r i l l o  Beach, 4 on Torrance arid Redondo 
beaches, and 10 a t  Santa  Monica Beach S t a t e  Park. 
Coas t a l  observa t ions  could no t  b e  made above P o i n t  Dume due t o  fog 
and low clouds.  
Census Catch and E f f o r t  E s t i n a t e s  
T o t a l  numbers of c l a a n e r s ,  clammer hours ,  and l e g a l  clams were 
es t imated  f o r  beaches where t h e r e  were both  in t e rv i ews  and counts  from 
t h e  a i r p l a n e .  Es t imates  were made us ing  turnover  curves f o r  each beach 
a r e a  t o  e s t ima te  t h e  p o r t i o n  of t o t a l  clcmmer e f f o r t  represented  by 
counts  made from the  a i rplane.  
Formulas f o r  making v a r i o u s  e s t ima te s  were as fol lows:  
E = n/2c 
where: . E  = T o t a l  c l a m e r  hours  
n = Count of c l a m e r s  from a i r p l a n e  f o r  c s e c t i o n  of beach 
c  = Propor t ion  of t o t a l  clammer e f f o r t  dur ing  1/2-hr count 
when p lane  f lew over  s e c t i o n  of beach 
c = EN/T 
where : C = T o t a l  c . I ~ ~ m e r s  
T = T o t a l  clamming hours  compiled by in t e rv i ewers  f o r  
s e c t i o n  of beach 
N = T o t a l  numbers of c l a m e r s  in te rv iewed f o r  s e c t i o n  of beach 
TC= C(a) 
where : TC = T o t a l  number of l e g a l  clams t:aken pe r  s e c t i o n  of beach 
a = The average ca t ch  of l e g a l  clams pe r  clammer day (C/D) 
Est imates  f o r  Huntington Beach Pier-Santa Ana River  s e c t i o n  were 
1,426 clammer hours ,  977 clammers, and 5,430 clams taken by clammers 
(Table 2 ) .  T o t a l  e s t i m a t e s ,  f o r  beaches where t h e r e  were both i n t e r -  
views and counts  from t h e  a i r p l a n e ,  were 3,296 c l . m e r  hours ,  2,170 
clammers, and 10,739 "legal"  clams. S ince  only  39 clammers were seen  
from t h e  a i r p l a n e  on beaches where t h e r e  were no in t e rv i ewers ,  ou t  of 
a t o t a l  of 1 ,444 observed from t h e  p l ane ,  we f e e l  t h a t  t h e  e s t i ~ a t e s  
cover a ma jo r i t y  of t h e  c l m i n g  occurred between United S ta t e s -  
Mexico boundary and P o i n t  Dune on January 1 7 ,  1976. 
Census Length Composition 
Compliance t o  t h e  114.3-mm (4.5-inch) ninimum s i z e  l i m i t  appears  
t o  b e  good. A l l  clams measured by in t e rv i ewers  were l e g a l  o r  w i t h i n  
9.3-mm (0.37 inch)  of being l e g a l  s i z e  (Table 3 ) .  Clam s i z e  range 
above 114.3 mi (6.5 inches)  i s  l a r g e  (Tablc 3) t:hi.ch msy i n d i c a t e  a 
low ca t ch  t o  t o t a l  r e sou rce ;  t h a t  i s ,  clams are  no t  be ing  f u l l y  ex- 
p l o i t e d  a s  soon es they  a r e  r e c r u i t e d  t o  t he  f i s h e r y .  
Length a t  Age Ca lcu la t ions  
Coe and F i t c h  (1950) s t a t e  t h a t  p r i n c i p a l  spawning season  f o r  Pismo 
clams a t  La  J o l l a  is  June t o  December and spawning seeson a t  Sunse t  
Beach, Orange County, i s  approximatc1.y t h e  sane. 
Annual r i n g s  appear  t o  be formed dur ing  l a t e  f a l l  and e a r l y  w in te r .  
Clams l a r g e r  than  100 mm (3.9 inches)  had annual  r i n g s  on t h e  edge of 
t h e  s h e l l  dur ing  January,  wh i l e  those  l e s s  than  100 rn (3.9 inches)  
had completed r i n g s  and were r e t u r n i n g  t o  a per iod  of r a p i d  growth. 
Due t o  t he  s t a t e d  spawning season,  clams taken f o r  age  and growth 
samples i n  January were g iven  monthly ages of 4,  1 6 ,  28, 40, 52, 64, 
TABLE 2.  E s t i m a t e s  of T o t a l  Clammer Hours,  Clammers, and Number of 
Clams Harves ted  on Sampled Southern  C a l i f o r n i a  Beaches. 
C lamnler Number of 
Locat  i o n  h o u r s  Clanuners l e g a l  clams 
Hermosa Beach 269 15 4 1 ,067 
Long Reach 519 340 1 ,894  
S e a l  Beach 104 6 6 1 0  7 
Bolsa  Chica-Huntington P i e r  756 450 1 , 4 3 1  
Hunt ing ton  P i e r - S a n t a  Ana R. 1, /+26 9 7 7 5,430 
S a n t a  Ana R.-Newport P i e r  222 183  810 
TOTALS 3,296 2,170 10,739 
TABLE 3.  M e a s ~ ~ r e m e n t s  of P i s r ~ o  Clams I Ia rves ted  From Orange 
County Eeachcs.  
Length i n t e r v a l  (5 mnl) 
105- 110- 115- 120- 125- 130- 135- 140- 145- 1.50- 155- 
Area 
-- 
109.9 114 .9  11.9.9 124.9 129.9 1.34.9 139.9 144.9 149.9 154.9 1.59.9 
-- -- 
BoLsa Chica  6 26 5 9 74 68 34 9 8 2 1 
S t a t e  Eeach 
IluntjngLon 7 G 4  113 334 1 2 1  74 47  2 2 11 2 
Beach 
Newpor t 11 30 27 39 39 25 1 4  8 5 2 
Beach 
76, and 88 months. Th i s  corresponds t o  y e a r l y  ages  g iven  by o t h e r  
au tho r s  ( F i t c h  1950; Weymouth 1923) of 0 ,  I, 11, 111, I V ,  V,  V I ,  and 
V I I  . 
Pismo clams a t  t h r e e  southern  C a l i f o r n i a  beaches appear t o  have a 
very  s i m i l a r  growth r a t e  (Table 4 ) .  Clams beg in  t o  be  r e c r u i t e d  t o  t h e  
f i s h e r y  a t  age  40 months (age-group 111) ,  wh i l e  most clams have reached 
l e g a l  s i z e  around age 5 2  months (age-group IV). 
A t o t a l  of 249 clams were used t o  determine t h e  age composition 
of Pismo clams on Los Angeles and Orange County beaches. The 1974 
yea r  c l a s s  was t h e  l a r g e s t  on beaches sampled (Table 5) w i t h  38.5%. 
Age-group V I  and o l d e r  were combined and made up 31.3% of 
t h e  popula t ion .  The 1973 yea r  c l a s s  appeared weak wh i l e  t h e  1970 
year  c l a s s  appears  t o  have been a s t r o n g  year  c l a s s .  From a s n ~ a l l  
sampling of clams used i n  an a v a i l a b i l i t y  s tudy ,  75% of clams under 
100 mm (3.9 inches)  were vulnerable  t o  s i x  t i n e d  po ta to  f o r k s ,  t:hile 
almost a l l  clams above 100 m were vu lne rab le  t o  t h e s e  d igging  imple- 
ments. This  means t h e  1973 and 1974 yea r  c l a s s e s  a r e  l a r g e r  than  ind ica-  
t ed  by the  d igs .  
M o r t a l i t y  
A sample of 47 clarns of t h e  1974  year cl.ass shows 10 would  have 
s u f f e r e d  e i t h e r  m o r t a l i t y  o r  damage from probing wi th  a p o t a t o  fo rk .  
Extent  of m o r t a l i t y  is  no t  known a t  t h i s  t ime. 
DISCUSSION 
Huntington Beach p i e r  t o  Newport Beach p i e r  cont inues  t o  provide  
good clamming, and due t o  l a r g e  numbers of clams above 114.3 mm (4.5 
inches)  t h e r e  should be  a good f i s h e r y  i n  t h i s  a r e a  dur ing  t h e  1976-77 
TABLE 4. Growth by Age of Pismo C l a m s  Taken a t  Three  Sou thern  C a l i f o r n i a  
Beaches i n  J a n u a r y ,  1976. 
Year ly  age 0 I I I I11 IV V VI VII 
Monthly - a g e  4 1 6  --- 28 40 52  6 4 7 6 88 - 
Long Beach 
- 
n 5 3 9 37 32 23 16 7 3 
X i n  ml. 34 6 9 94 107 115 118 11,8 119 
,? 
a i n  ri. 8 .4  7 .4  7.0 6.7 6.9 6.2 2 . 1  1 . 5  
E o l s a  Chica  
S t a t e  Beach 
- n 7 30 2 8 2 8 2 6 2 0 14 6 
X i n  mm. 3 7 70 94 108  116 122  129 1.32 
6 i n  m. 5 .6  7.9 7.9 8 .6  6.5 6 .2  7.8 1 2 . 1  
Hunt ing ton  
Beach 
- 
n 9 90  8 6 85  68 56 35 1 2  
X i n  mn.  3 8 6 9 9 3  107 114 118 120 120 
6 i n  mm. 6.3 8.1 7.7 7.7 7.6 8 . 1  4 5.4  
TABLE 5 .  Age Conlposition of Pismo C l a m s  on Los Angeles  and Orange 
County Eeaches . 
Age 0 I I I. 111 IV v v I+ 
Year -c lass  
-- 
1974 1975 ---- 1973 1972 1971  1970 
0 r' PJun?o cr 9 u 6 2 1 2 0 28 7 8 
P e r c e n t  0 38.5  2 .4  8.4 8.0 11.2  31.3 
season. S e a l  Beach t o  Huntington Beach p i e r  a r e a  cont inues  t o  provide  
poor clamming, i n  gene ra l ,  and p rospec t s  of a good f i s h e r y  a r e  poor due 
t o  very l i t t l c  recru i tment  and sma l l  numbers of l e g a l  clams. Long Beach 
should cont inue  t o  have good clamming i n  c e r t a i n  a r e a s  dur ing  t h e  1976-77 
season. Low popula t ion  l e v e l s  mzy b e  i n f e r r e d  by a l ack  of clamming i n  
San Diego County. 
The minus t i d e  on January 1 7 ,  1976, was -1.2 f t  a s  deterliiined f o r  
ou te r  ltarbor Los Angeles,  C a l i f o r n i a .  During t h e  1975-76 season  t h e r e  
was a t o t a l  of 18 minus t i d e s ,  -1.0 f t  o r  l o t ~ e r .  I f  t h e  e s t ima te s  of 
3,296 claimer hours ,  2,170 clemders, and 10,739 l e g a l  clams r ep resen t  
a t y p i c a l  clani~i.ng day, then  e f f o r t  and numbcrs of c l a n s  ha rves t ed  
dur ing  t h e  season i n  southern  C a l i f o r n i a  i s  cons ide rab le .  
Compliance t o  t h e  114.3 rn mininlum s i z e  l i m i t  was good. Large 
nunbiers of clams above 114.3 nxn i n d i c a t e  contixkucd e x i s t e n c e  of a 
l a r g e  F i  sheble  r e  ,source, p a r t i c u l a r l y  i r i l  Hunt f ngton Beach p i c r  t o  
Newport Beach p i e r  a r e a .  
Growth r a t e s  of Pismo clams c o l l e c t e d  from Long Beach t o  lcewport 
Beach p i c r  a r e  t h e  h i g h e s t  of any r epor t ed  i n  t h e  l i t e r a t u r e  ( ~ e ~ m o u t h  
1923; Coe and F i t c h  1950).  Clams on t h e s e  southern  Cal i for r i ia  beaches 
are r e c r u i t e d  t o  t h e  f i s h e r y  2 years be fo re  clams on Pismo Beach. 
I h c  1974  ycay clats sppears t c ,  be  stro.16 b ~ e  t h s e  c3ar.c \ f i l l  n o t  
begin  t o  be r e c r u i t e d  t o  t h e  f i s h e r y  u n t i l  t h e  f a l l  of 1977 and they  
w i l l  n o t  b e  r e c r u i t e d  f u l l y  u n t i l  t h e  f a l l  of 1978. The 1972 and 1973 
yea r  c l a s s e s  which w i l l  provide r ec ru i tmen t  f o r  t h e  next  two seasons  
a r e  weak and t h e  f i s h e r y  w i l l  be dependent on l a r g e  o l d e r  clams. 
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